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(54) Storage media library. 

(57) A storage media library is provided wherein 
the library includes a plurality of carousels, one 
of the carousels being a primary carousel and 
the other carousels being sub-carousels. The 
sub-carousels have storage media receptacles, 
such as that used for storing optical or mag- 
netic data. A support such as a framework, is 
provided. The primary carousel is mounted on 
the support for rotation about a central axis. 
The sub-carousels are rotatably mounted on the 
primary carousel, each sub-carousel having an 
axis of rotation which is coextensive with the 
central axis of the primary carousel. With this 
arrangement any one or a combination of the 
sub-carousels can be rotated with respect to the 
primary carousel into a location where a stor- 
age media receptacle can be accessed by one 
or more storage media pickers. The storage 
media pickers may be mounted on the support 
for movement along respective axes which are 
parallel to the central axis of the carousels. With 
this arrangement the storage media pickers can 
reach any storage media receptacle within the 
respective sub-carousels. Independent oper- 
ation of the sub-carousels minimizes the 
amount of mass to be moved. However, if a 
sub-carousel should fail, the primary carousel 
can be rotated, as a back-up, to provide access 
to any one of the sub-carousels mounted the- 
reon. 
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The present invention relates to a storage media 
library of the type which has a plurality of indepen- 
dently rotatable storage media carrying sub-carou- 
sels. 

The carousel type of data storage library has be- 
come very popular because it is compact. Further, its 
data retrieval device, such as a cartridge picker, need 
only operate along one axis instead of two axes. The 
carousel library is especially useful for recordable 
media cartridges, such as cartridges for optical disks 
or cartridges for magnetic tapes or disks. The typical 
carousel rotates about a central vertical axis and has 
a plurality of cartridge receptacles which are ar- 
ranged in vertical columns. The most compact carou- 
sel employs four columns arranged 90° from one an- 
other about a common axis. This type of carousel 
takes up a minimum amount of floor space. 

If a large library is needed in a small space, the 
four column carousel can be used by increasing its 
height. However, when the height is increased, the 
carousel becomes less efficient because of its in- 
creased weight. The designer attempts to keep the 
carousel as light as possible. However, when the car- 
ousel is filled with recordable media cartridges the to- 
tal mass becomes substantial. This total mass is 
moved every time a new location is accessed by a 
cartridge picker. The results are slower access time 
and wear and tear on the motor and drive train. 

An even greater problem of prior art carousel type 
data storage libraries is that when the motor and/or 
drive train fails the entire library is shut down. In the 
past there has been no provision for any backup op- 
eration of the library. A library could be shut down for 
literally days while waiting for proper servicing. This 
would be unacceptable to a user who relies upon the 
data in his library for the operation of his business. 

Accordingly the present invention provides a stor- 
age media library comprising a primary carousel ro- 
tatable about an axis and having mounted thereon a 
plurality of sub-carousels which are also rotatable 
about the axis both independently of each other and 
the primary carousel, each sub-carousel comprising 
a plurality of storage media receptacles. 

The present invention overcomes the problems 
associated with the prior art carousel type of data 
storage libraries by providing a unique arrangement 
of multi-carousels. One of the carousels is a primary 
carousel and the other carousels are sub-carousels. 
Each sub-carousel may be provided with a plurality of 
recordable media cartridge receptacles. An embodi- 
ment of the present invention provides a support de- 
vice, such as a framework, is provided for mounting 
the carousels. The primary carousel is mounted on 
the support device for rotation about a central axis. 
The sub-carousels are rotatably mounted on the pri- 
mary carousel, each sub-carousel having an axis of 
rotation which is co-extensive with the central axis of 
the primary carousel. With this arrangement the rota- 



tion of the primary carousel will cause all of the sub- 
carousels to rotate therewith or any single or combin- 
ation of sub-carousels can be rotated while the pri- 
mary carousel is kept stationary. Two very important 

5 features of the invention occur with this operation, 
namely: (1) a single sub-carousel can be rotated while 
all of the other carousels are kept stationary, thus re- 
alizing quicker access time and less wear and tear on 
the power train; and (2) should any sub-carousel fail, 

w the primary carousel can be rotated by its power de- 
vice to maintain operability of the library. 

In the preferred embodiment, a motor is provided 
for each sub-carousel and each of these motors is 
mounted to the primary carousel. Each of the sub- 

15 carousel motors has a drive train which extends from 
the primary carousel to the respective sub-carousel. 
The primary carousel is also provided with a motor 
and corresponding drive train which is bigger than 
that required for any individual sub-carousel. The pri- 

20 mary carousel motor is mounted on the support de- 
vice and a drive train extends between that motor and 
the primary carousel. In the preferred embodiment 
the open ends of the cartridge receptacles are align- 
able for access in a plurality of planes which are par- 

25 allel to the central axis of rotation of the carousels. 
With this arrangement any sub-carousel cartridge re- 
ceptacle can be accessed by one or more cartridge 
pickers which operate within the planes. 

Embodiments of the present invention will now 

30 be described by way of example only, with reference 
to the accompanying drawings in which: 

Fig. 1 is an isometric schematic illustration of the 
preferred embodiment of the present invention. 

Fig. 2 is a vertical cross-sectional schematic il- 

35 lustration of a preferred embodiment of the invention. 

Fig. 3 is a view taken along plane Ill-Ill of Fig. 2. 
Fig. 4 is a generally vertical cross-sectional sche- 
matic illustration of another embodiment of the pres- 
ent invention. 

40 Fig. 5 is a block diagram illustrating an exemplary 

control system for the present invention. 

Fig. 6 is an exemplary program for the computer 
of Fig. 5 to implement a desired operation of the pres- 
ent invention. 

45 Referring now to the drawings wherein I i ke refer- 

ence numerals designate like or similar parts 
throughout the several views, there is illustrated in 
Fig. 1 a recordable media library 20 which may in- 
clude a multi-carousel portion 22 and a cartridge pick- 

so er portion 24, both of these portions being mounted 
on and interconnected by a support device, such a 
framework 26. It is to be understood that while the 
preferred embodiment is designated for recordable 
media, the invention could be used for any type of ar- 

55 tide which is to be moved by an appropriate article 
handling device. 

As shown in Figs. 1 and 2, the carousel portion 
of the recordable media library 20 includes a plurality 
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of carousels. One of the carousels is a primary car- 
ousel 28 and the other carousels are sub-carousels 
30, 32 and 34, the sub-carousels being preferably 
identical. Each sub-carousel is provided with a plur- 
ality of recordable media cartridge receptacles 36 5 
which are stacked in respective columns, as illustrat- 
ed in Fig. 1. Each sub-carousel may be provided with 
two pairs of cartridge receptacle columns, each pair 
being aligned along a respective lateral axis with the 
lateral axes of the pairs being substantially perpendic- w 
ular with respect to one another. This arrangement, 
which is shown in Fig. 1, results in each sub-carousel 
having four columns of outwardly extending cartridge 
receptacles 36, each column being located in a re- 
spective quadrant about the carousel. The cartridge 15 
receptacles 36 in the sub-carousels can be utilized for 
optical disks, one of which is illustrated at 38 in Fig. 
1 , or for magnetic cartridges, such as tape cassettes 
or disks. 

As shown in Figs. 1 and 2, the primary carousel 20 
28 is mounted on the framework 26 for rotation about 
a central axis 40. The framework 26 has top and bot- 
tom beams 42 and 44 which are supported by col- 
umns 46. Top and bottom plates 48 and 50 are fixed 
to the top and bottom beams 42 and 44, the bottom 25 
plate 50 having an upstanding hub 52. As shown in 
Fig. 2, the primary carousel 28 is rotatably mounted 
to the framework 26 5 by top and bottom shafts 54 
and 56. The top shaft 54 is fixed to the plate 48 and 
rotatably mounted to the primary carousel 28 by roller 30 
bearing 58. The bottom shaft 56 is fixed to the pri- 
mary carousel 28 and rotatably mounted in the hub 52 
by a roller bearing 60. As shown in Fig. 2, the primary 
carousel 28 is a hollow drum with top and bottom ends 
62 and 64 and inner and outer cylindrical surfaces 66 35 
and 68. Power for the primary carousel 28 may be 
provided by a motor 70 which is mounted on the fra- 
mework 26 via the plate 50, the motor having a pulley 
72. The shaft 56 is provided with a pulley 74 so that 
a belt 76 can be employed between the pulleys 72 and 40 
74 for driving the primary carousel 28. 

The sub-carousels 30, 32 and 34 are rotatably 
mounted on the primary carousel 28. Each sub-car- 
ousel has an axis of rotation which is co-extensive 
with the central axis 40 of the primary carousel so that 45 
all carousels are rotatable about a common axis. 
Each of the sub-carousels is rotatably mounted on the 
outer cylindrical surface 68 of the primary carousel 28 
by top and bottom large diameter roller bearings 78 
and 80, the inner race of each bearing being fixed to so 
the outer cylindrical surface 68 of the primary carou- 
sel 28 and the outer race of each bearing being con- 
nected to inner edges 66 of the cartridge receptacle 
columns, as best illustrated in Fig. 3. The pairs of roll- 
er bearings for each sub-carousel enable any one or 55 
a combination of the sub-carousels to rotate freely 
about the primary carousel 28 even though the pri- 
mary carousel is kept stationary by the motor 70. 



Power devices are interconnected between the 
sub-carousels 30, 32 and 34 and the primary carou- 
sel 28 for selectively rotating any one or a combina- 
tion of the sub-carousels with respect to the primary 
carousel. This may be accomplished by motors 82, 84 
and 86, each motor being mounted on the primary 
carousel 28 for operating a respective sub-carousel 
30, 32 and 34. As shown in Fig. 2, each motor 82, 84 
and 86 is mounted on the inner cylindrical surface 66 
of the primary carousel by any suitable means, such 
as brackets 87, with the axes of rotation of the output 
shafts of the motors being parallel to the central axis 
40. Each sub-carousel 30, 32 and 34 is provided with 
a respective internal ring gear 88, 90 and 92, each 
ring gear circumscribing the outside surface 68 of the 
drum-like primary carousel 28. As shown in Fig. 3, the 
ring gear 90 is fixed to the respective sub-carousel 32 
at the inner ends of the columns of cartridge recepta- 
cles. The motors 82, 84 and 86 are provided with re- 
spective spur gears 94, 96 and 98 which extend 
through respective openings 100, 102 and 104 in the 
drum-like primary carousel 28 to engage and proper- 
ly mesh with respective sub-carousel internal ring 
gears 88, 90 and 92. Each of the other sub-carousels, 
30 and 34 is identical with the just described sub-car- 
ousel 32 along with its motor, ring gear and its mount- 
ing to the primary carousel 28. 

Upon the rotation of the bottom sub-carousel 30, 
for instance, the two other sub-carousels 32 and 34 
as well as the primary carousel 28 remain stationary 
because of the off condition of their respective mo- 
tors. If desired, any other sub-carousel or a combin- 
ation of carousels can be rotated by a respective mo- 
tor or motors leaving the remainder of the sub-carou- 
sels and the primary carousel stationary. Operation 
of a single sub-carousel 30, 32 or 34 enables quick 
access time of the sub-carousel by the cartridge pick- 
er portion 24 and enables the use of smaller motors. 
Of primary importance, should any one of the sub- 
carousel motors 82, 84 or 86 fail, the motor 70 can be 
utilized to operate the primary carousel 28 to rotate 
all of the sub-carousels as a unit. Accordingly, the de- 
sired cartridge receptacle can still be made accessi- 
ble for the cartridge picker portion 24. During opera- 
tion of the primary carousel 28, by the motor 70, the 
still operational sub-carousel motors, should be rotat- 
ed so that those sub-carousels rotate in an direction 
opposite to the direction in which the primary carou- 
sel 28 rotates. This will reduce load on the motor 70 
and enable quicker access time. 

As illustrated in Figs. 1 , 2 and 3, the cartridge re- 
ceptacles 36 of each sub-carousel have outwardly lo- 
cated open-ends 106 with respect to the central axis 
40. As shown in Fig. 2, the outer open ends 106 of the 
cartridge receptacles within any column of a sub-car- 
ousel are alignable in a common plane 108 which is 
in position to receive the cartridge 38, the common 
plane being parallel to the central axis 40. As shown 
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in Fig. 1, this enables the cartridge picker portion 24 
of the library to operate along a linear axis 110 for 
placing or removing cartridges with respect to the re- 
ceptacles, the linear axis 110 being parallel to the 
common plane 108. 

If desired, a cartridge drive could be employed 
with the recordable media library 20, such as that 
shown in phantom at 111 in Figs. 1 and 2. The drive 
can be mounted to the framework 26 above the sub- 
carousels, as shown, or, if desired, below the sub-car- 
ousels. Also, a cartridge picker 5 and drive assembly 
(not shown) could be mounted outside the framework 
26 of the recordable media library 20 for operating 
through any one of the remaining three open ends of 
the framework 26. With either arrangement, cartridg- 
es can be transported back and forth between select- 
ed sub-carousel receptacle 36 and a cartridge picker 
driver. 

The cartridge picker portion 24 includes a car- 
tridge picker 112 which is moved vertically with re- 
spect to the cartridge receptacle columns along the 
linear axis 110, the linear axis 110 being parallel to the 
central axis of rotation 40 of the carousels. The vert- 
ical movement of the cartridge picker 112 is accom- 
plished by a motor 114 which is fixed to a bottom of 
the framework 26 by a cross-member 116, the axis of 
rotation of the motor 114 being generally perpendicu- 
lar to the common plane 108. A block 118 may be 
mounted to a top beam 42 of the framework. A guide 
rail, such as square rod 120, is affixed between the 
block 118 and the lateral support member 116 along 
a vertical axis which is substantially parallel to the car- 
ousel central axis 40. A carriage 122 connects the 
cartridge picker 112 to the rod 120, the carriage being 
slidably mounted on the shaft 120 so that the car- 
tridge picker 112 can be moved up and down therea- 
long. Pulleys 124 and 126 are connected to the motor 
114 and the block 118 respectively, and a belt 128 ex- 
tends therebetween for selectively moving the car- 
tridge picker 112 via the carriage 122. The carriage 
122 has a flange 130 which is connected to the belt 
128 so that this desired movement takes place. The 
cartridge picker 112 has internal fingers or tongs (not 
shown) which selectively expand or contract in re- 
sponse to an internal solenoid shown schematically at 
1 32. This kind of cartridge picker is well known in the 
prior art. 

It should be understood that more than one car- 
tridge picker could be employed with the carousel 
portion 22. Another cartridge picker portion is shown 
in phantom at 133 which is angularly displaced from 
the cartridge picker portion 20 by 90 sr. . This car- 
tridge picker portion 133 is identical to the cartridge 
picker portion 20. The advantage of having more than 
one cartridge picker portion is that the unique inde- 
pendent operation of the sub-carousels 30, 32 and 34 
is then employed to significantly improve cartridge 
access time. While one sub-carousel is being rotated 



for access by one cartridge picker, another sub-car- 
ousel can be simultaneously rotated for access by the 
other cartridge picker. This same advantage can be 
obtained by locating the cartridge picker 133 

5 180 sr. from the cartridge picker 20 rather than 
90 * . An even further advantage is obtained by em- 
ploying a third cartridge picker, such as that shown in 
phantom at 1 35 which is displaced 90 in the other 
direction from the cartridge picker 20. With three car- 
lo t ridge pickers full advantage is then taken of the three 
sub-carousels 30, 32 and 34. The framework 26 can 
easily be extended, such as that partially shown in 
phantom at 137, for accomodating the picker assem- 
blies 133 and 135 in same manner that the framework 

15 supports picker assembly 112. If optimum access 
time is desired, four sub-carousels would be em- 
ployed with a cartridge picker in each quadrant. This 
would enable four simultaneous operations between 
sub-carousels and respective cartridge pickers. 

20 Another embodiment of the carousel portion of 

the library is schematically illustrated at 134 in Fig. 4. 
In this embodiment, a primary carousel 136 includes 
a circular plate 138 upon which there is mounted an 
upwardly extending shaft 140. The primary carousel 

25 1 36 may be rotatably mounted on the framework 26 
by a downwardly extending shaft 142. The downward- 
ly extending shaft 142 and the upwardly extending 
shaft 140 can be rotatably mounted to the framework 
26 by bearings 144 and 146 respectively. A motor 148 

30 is mounted to the framework 26 and has a pulley 150 
which is operable on another pulley 1 52 on the bottom 
shaft 142 via a belt 156. Operation of the motor 148 
will then rotate the primary carousel 1 36 about a cen- 
tral axis 157. Sub-carousels 158, 160 and 162 are ro- 

35 tatably mounted on the primary carousel 136 with 
their axes of rotation co-extensive with one another 
and with the central axis 157 of the primary carousel. 

Each of the sub-carousels 158, 160 and 162 is 
provided with respective hollow cylindrical shafts 

40 1 64, 166and 168, the cylindrical shaft 168 of the sub- 
carousel 162 being rotatably mounted on the primary 
carousel shaft 140 by pairs of roller bearings 1 70, the 
cylindrical shaft 166 of the sub-carousel 160 being ro- 
tatably mounted on the cylindrical shaft 168 of the 

45 sub-carousel 162 by roller bearings 172 and the cyl- 
indrical shaft 164 of the sub-carousel 158 being rotat- 
ably mounted on the cylindrical shaft 166 of sub-car- 
ousel 160 by roller bearings 174. With this arrange- 
ment all of the sub-carousels are independently rotat- 

50 able with respect to one another as well as with re- 
spect to the primary carousel 136. In order to accom- 
plish this independent operation, motors 1 76, 1 78 and 
180 are provided, the motor 176 rotating the sub-car- 
ousel 158, the motor 178 rotating the sub-carousel 

55 160, and the motor 1 80 rotating the sub-carousel 162. 
The drive trains for the sub-carousels may be provid- 
ed by motor pulleys 182, sub-carousel pulleys 184 
and belts 186 extending respectively therebetween. 
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Each of the sub-carousels 158, 160 and 162 may 
have two pairs of cartridge receptacle columns simi- 
larly to that as shown in Fig. 1. Cartridge receptacles 
in the sub-carousels of the embodiment 134 may be 
accessed by the cartridge picker means 24, illustrat- 
ed in Fig. 1. 

The method of the invention can be understood 
by reference to Figs. 1 and 2. The method involves 
management of a recordable media library, such as 
thatshown in 20, in Fig. 1, wherein the library includes 
a primary carousel 28 and a plurality of sub-carousels 
30, 32 and 34. As shown in Figs. 1 and 2, the sub-car- 
ousels have recordable media cartridge receptacles 
36 which are accessible by the cartridge picker 112. 
The method includes selectively rotating any one 
and/or combination of sub-carousels 30, 32 and 34 
and/or the primary carousel 28 about a common axis 
40 until a sub-carousel is in a required position with 
respect to the cartridge picker 1 1 2. Then the cartridge 
picker 112 is moved along an axis 110 to remove or 
insert a cartridge 38 with respect to a sub-carousel 
cartridge receptacle 36. 

The operation of the library 20 in Fig. 1 can be ac- 
complished by selectively operating the various mo- 
tors with on and off switches. It may be desirable, 
however, to automate this operation by an overall sys- 
tem which is illustrated in Fig. 5. The motor 70 should 
be capable of rotating the primary carousel 28 back 
and forth in a range of 360° about the central axis 40. 
Each of the sub-carousel motors 82, 84 and 86 should 
be capable of rotating the respective sub-carousel 
back and forth in a range of 360° about the central 
axis 40 while the primary carousel is kept stationary. 
The cartridge picker motor 114 is capable of raising 
and lowering the cartridge picker 112 within a limited 
vertical range for accessing the cartridge receptacles 
of the sub-carousels. The cartridge picker 112 is op- 
erated by a solenoid 1 32 wh ich selectively causes fin- 
gers (not shown) within the cartridge picker to grab or 
release a respective cartridge 38. All of these motors 
are connected to a controller 188 which, in turn, is 
connected to a processor 190. The processor is pro- 
vided with a Processor-executed program which will 
enable the required functions of the library and the 
controller 188 provides the proper interface. 

An exemplary program which can be executed by 
the processor 190 to operate the sub-carousels 30, 
32 and 34 or the primary carousel 28 is illustrated by 
the flow diagram in Fig. 6. Description of a program 
for the movement and operation of the cartridge pick- 
er 112 is omitted since this is well-known in the art. 
As shown in Fig. 6, all of the carousels are in a stop 
condition awaiting a command. A command otj is initi- 
ated to tell a selected one of the sub-carousels to 
move to an angular position ctj from a stop zero pos- 
ition. When this command is made it is then deter- 
mined whether the speed <jj of the sub-carousel Cj is 
greater than zero or whether the torque Tj to turn the 



sub-carousel Cj less than the maximum allowable tor- 
que T m to turn the sub-carousel Q. If the answer to 
both of these inquiries is yes, then the sub-carousel 
Cj is rotated from its present location 9j to the desig- 

5 nated location aj. However, should the answer to eith- 
er one of these inquiries be no, then the primary car- 
ousel C b is rotated from 9j to ai, while all of the other 
carousels C n , except the sub-carousel that is inoper- 
ative, are rotated in an opposite direction at the same 

w angular rate as the primary carousel. 

With the invention any one of the sub-carousels 
30, 32 or 34 can be rotated independently to make a 
selected column of cartridge receptacles accessible 
to the cartridge picker 1 12. By rotating the sub-carou- 

15 sels independently, without rotation of the other sub- 
carousels or the primary carousel 28, the mass to be 
moved is minimized. This increases the speed of op- 
eration. Should the motor or power train of any sub- 
carousel fail, a back-up feature of the invention en- 

20 ables the library to continue its operation. This is ac- 
complished, by operating the motor 70 which will turn 
all of the sub-carousels as a unit to make the required 
cartridge receptacle accessible to the cartridge pick- 
er 112. If desired, the sub-carousels that are still op- 

25 erational may be turned in a direction opposite to the 
primary carousel 28 to minimize the power require- 
ments of the primary carousel motor 70 and render 
quicker accessibility. 

30 

Claims 

1. Storage media library comprising 

a primary carousel rotatable about an axis and 
35 having mounted thereon a plurality of sub-carou- 

sels which are also rotatable about the axis both 
independently of each other and the primary car- 
ousel, each sub-carousel comprising a plurality 
of storage media receptacles. 

40 

2. Storage media library as claimed in claim 1, 
wherein the receptacles of each sub-carousel 
have outwardly located open ends with respect to 
the axis; and 

45 the outward open ends of the receptacles 

of the sub-carousels are alignable for access in a 
plurality of access planes which are parallel to 
said axis. 

so 3. Storage media library as claimed in either of 
claims 1 or 2, wherein 

the primary carousel comprises a cylinder 
which has an outer cylindrical surface, the longi- 
tudinal axis of the cylinder is co-linear with said 
55 axis; and 

the sub-carousels are rotatably mounted 
on the outer cylindrical surface of the cylinder. 
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4. Storage media library as claimed in claim 3, 
wherein the cylinder has an inner surface; and 

each sub-carousel motor is mounted to the 
inner surface; 

a ring gear mounted on each sub-carou- 5 
sel, each ring gear circumscribing the outside 
surface of the cylinder; 

the cylinder having an opening opposite 
each respective ring gear; and 

a spur gear connected to each respective 10 
sub-carousel motor and extending through a re- 
spective opening to engage a respective ring 
gear. 

5. Storage media library as claimed in any preced- 15 
ing claim, wherein 

each sub-carousel has two pairs of col- 
umns of storage media receptacles; and 

each pair of columns being aligned along 
mutually perpendicular axes. 20 

6. Storage media library as claimed in any preced- 
ing claim, wherein the number of sub-carousels 
and storage media pickers being equal. 

25 

7. Storage media library as claimed in any preced- 
ing claim, further comprising means for selective- 
ly rotating any one of the sub-carousels with re- 
spect to the primary carousel. 

30 

8. Storage media library as claimed in any preced- 
ing claim further comprising means for selective- 
ly rotating the primary carousel. 

9. Storage media library as claimed in either of 35 
claims 7 or 8, wherein the rotation means for the 
sub-carousels includes: 

a plurality of sub-carousel motors, each 
sub-carousel motor being connected to a respec- 
tive sub-carousel; and 40 

each sub-carousel motor being mounted 
to the primary carousel. 

10. Storage media library as claimed in any preced- 
ing claim, including: 45 

at least one cartridge picker for selectively 
removing and replacing cartridges with respect to 
any receptacle having an open end aligned in one 
of the access planes; and 

power means connecting the cartridge so 
picker to the support for aligning the cartridge 
picker with selected cartridge receptacles within 
the access plane. 

11. Storage media library as claimed in either of 55 
claims 2 or 3, comprising: 

a plurality of storage media pickers for se- 
lectively removing and replacing storage media 



with respect to any receptacle having an open 
end alignable with a second of access planes. 

12. A method for managing a storage media library 
wherein the library has a primary carousel and a 
plurality of sub-carousels, the sub-carousels hav- 
ing storage media receptacles which are acces- 
sible by a storage media picker, the method com- 
prising: 

selectively rotating any one of the sub-car- 
ousels or the primary carousel about a common 
axis until a sub-carousel is in a desired position 
with respect to the picker; and 

moving the picker along a line which is par- 
allel to said common axis for removing or insert- 
ing a storage medium with respect to a sub-car- 
ousel storage media receptacle. 
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